Variables describing the heat transport in soils are usually determined indirectly from soil temperature and/or moisture measurements. Alternatively, they can be measured using repeatedly heated sensors like the selfcalibrating heat flux plate HFP01SC and the thermal properties sensor TP01 from Hukseflux (Delft, NL). This study aims to validate the data recorded with these instruments for three variables: The PHILIP correction (factor f P ), the soil heat conductivity (λ s ), and the volumetric soil heat capacity (c v ). All of these were measured in a short experiment with the HFP01SC and/or the TP01 sensor and were simultaneously calculated from reference methods using soil temperature and moisture measurements. For the data set on which this study is based, the HFP01SC's self-correction agrees with the PHILIP correction, but the sensor cannot be recommended for measuring λ s . The TP01 seems to underestimate λ s and should not be used to quantify c v .
Introduction
In micrometeorological studies, the ground heat flux (Q G , heat entering or leaving the soil through the surface) often needs to be quantified as it is a component of the energy balance at the earth's surface. Q G can be calculated using various approaches (e.g. FUCHS, 1986) from variables related to the heat transport in soils. Correct determination of these variables is a prerequisite for a correct determination of Q G .
In this study, we concentrate on the determination of three variables describing soil heat transport: the PHILIP correction factor f P , the soil heat conductivity λ s , and the soil heat capacity c v . f P accounts for the effect that a heat flux plate (HFP), usually buried at a depth of 0.02 to 0.10 m to directly measure the soil heat flux at that depth, has a heat conductivity λ p different from that of the surrounding soil (PHILIP, 1961) . λ s is used to calculate the PHILIP correction or to calculate the soil heat flux at a certain depth from the temperature gradient. c v is needed to calculate energy storage in the soil.
Usually, f P , λ s , and c v are calculated from other parameters characterising the soil: f P is calculated using λ s (PHILIP, 1961) , λ s in turn can be deduced from c v and the thermal diffusivity of the soil α s , and c v is calculated from the composition of the soil (volumetric fractions of minerals, organics and water, see DE VRIES, 1963) .
For some years, there have been sensors available that can directly measure one or more of the parameters in question. Amongst these sensors, there are the self-calibrating heat flux plate HFP01SC that makes the PHILIP correction redundant and can estimate λ s , and the thermal properties sensor TP01 that measures α s and λ s , from which c v can easily be calculated. Both sensors are manufactured by Hukseflux (Delft, NL) as well as the TP02 sensor, a non-steady-state probe (also known as the "needle-style" sensor) described in VAN LOON (1989) . This sensor was not available for our measurements but was tested earlier by VERHOEF et al. (1996) .
Our study compares f P , λ s and c v obtained from the HFP01SC and/or the TP01 sensor with the results from reference approaches, thereby assessing the applicability of the Hukseflux sensors for the determination of soil physical properties. 
